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© Improvements in jet-propelled aircraft. 


@) In a jet-propelled aircraft of the type in which the 
propulsion jets are directed onto a wing (4) so as to 
achieve an ejector effect, two vertical tail-fin (10) 
surfaces are provided and extend downwardly be- 
neath the centre of gravity of the aircraft to return 
the aircraft to a correct attitude when it tends to 
assume a position in which its longitudinal axis is 
transversal to the direction of flight. - 
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improvements in jet-propelled aircraft 


The present invention relates to a jet-propelled 
aircraft of the known type having a wing and jet 
propulsion means adapted to direct propulsion jets 
over the dorsal surface of the wing adjacent its 
trailing edge, so as to achieve additional lift due to 
the supercirculation induced on the wing and the 
downward deflection of the jets which occurs as a 
result of the Coanda effect immediately down- 
stream of the wing, and so as to define a single- 
surface ejector system in which the primary fluid is 
constituted by the jets, the secondary fluid is con- 
stituted by the relative air flow over the wing, and 
the successive zones of expansion, mixing and 
recompression of the ejector are defined by a 
single active surface constituted by the back of the 
wing. 

An aircraft of the type described above con- 
stitutes the subject of the patent US-A-4478378 
and of the corresponding European patent applica- 
tion EP-A-0078245 in the name of the same Ap- 
plicant. By virtue of the characteristics described 
above, the aircraft is able to take off and land in 
extremely short distances and is extremely man- 
oeuvrable. 

The object of the present invention is further to 
improve the performance of the aircraft proposed 
previously, particularly from the point of view of 
stability in flight. j 

In order to achieve this object, the invention 
provides an aircraft of the type indicated at the 
beginning of the present description, characterised 
in that it has the general configuration of a delta- 
shaped all-wing aircraft with two fuselage sections 
between which is a central wing constituting the 
wing over which the propulsion jets are directed, 
the two rear ends of the fuselage sections having 
two vertical fin surfaces which project downwardly 
and extend beneath the centre of gravity of the 
aircraft, these fin surfaces being spaced from each 
other by a distance substantially corresponding to 
the width of the mixed stream of the propulsion jets 
and of the secondary flow downstream of the wing, 
so that these fin surfaces are laterally adjacent the 
mixed stream so as to achieve a self-stabilising 
effect which immediately corrects any tendency of 
the aircraft to assume a position in which its lon- 
gitudinal axis is transversal to the direction of flight. 

By virtue of the configuration described above, 
the aircraft according to the invention is extremely 
stable in flight. In particular, when the aircraft tends 
to assume a position in which its longitudinal axis 
is transversal with respect to the direction of flight, 
the relative air flow acquires a transverse compo- 
nent which is maintained in the secondary flow 
(sucked back by the ejector effect from the propul- 
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sion jets) and in the mixed stream downstream of 
the wing. The effect of this transverse component 
on the vertical fin surface towards which it is di- 
rected imparts to the aircraft a yawing moment and 
a rolling moment which tend to return the latter to 
its correct attitude in alignment with the direction of 
flight. In other words, the mixed stream down- 
stream of the central wing of the aircraft constitutes 
a sort of rail engaged laterally by the two vertical 
fin surfaces so that any tendency of the aircraft to 
assume a position transversal to the direction of 
flight is automatically corrected. Since the two ver- 
tical fin surfaces are immediately adjacent the 
stream downstream of the wing, the correction of 
any tendency of the aircraft to assume a transver- 
sal position sideways is immediate. 

Further characteristics and advantages of the 
invention will be explained in the description which 
follows with reference to the appended drawings, 
provided purely by way of non-limiting example, in 
which: 

Figures 1 and 2 are two perspective views of 
the aircraft according to the invention in two dif- 
ferent operative conditions, and 

Figures 3 and 4 illustrate two partially-sec- 
tioned side views corresponding to the two oper- 
ative conditions of Figures 1 and 2. 

With reference to the drawings, an aircraft, 
generally indicated 1, has the general configuration 
of a delta-shaped all-wing aircraft with two fuselage 
sections 2 from which two lateral delta half-wings 3 
extend outwardly and between which is a central 
wing 4 provided with a flap 5 and mounted for 
pivoting about a transverse axis 6 (see Figures 3 
and 4) on the structure of the aircraft. 

In the embodiment illustrated, the propulsion 
unit 7 for the aircraft is mounted on the structure of 
the wing 4 and thus moves with it when it pivots 
about the axis 6. The propulsion unit 7 has two rear 
nozzles 8 which generate a wide, flat jet which is 
directed over the dorsal surface of the central wing 
4 close to its trailing edge. Naturally, the propulsion 
unit may be provided in a fixed position with 
means for deflecting the jets or several propulsion 
units may be provided, some fixed and some 
orientable. The sides of the wing 4 are delimited by 
the longitudinal surfaces 2a of the two fuselage 
sections 2. By virtue of this arrangement, the flow 
from the propulsion jets over the wing 4 gives rise, 
as already described in the patent US-A-4478378 
by the Applicants, to a single-surface ejector sys- 
tem in which the primary fluid is constituted by the 
propulsion jets, the secondary fluid is constituted 
by the relative air flow over the wing, and the 
successive zones of expansion, mixing and recom- 
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pression of the ejector are defined by a single 
active surface constituted by the back of the wing. 
Moreover, the fact that the propulsion jets are di- 
rected onto the back of the wing close to its trailing 
edge causes a sharp downward deflection of these 
jets downstream of the wing due to the Coanda 
effect, as already described in the prior patent 
mentioned above. 

By virtue of these characteristics, the aircraft 
has very high lift due to the circulation induced on 
the wing by the propulsion jets directed over it, due 
to the fact that the flow of the jets deflected down- 
stream of the wing has a considerable vertical 
component, and due to the fact that this vertical 
component is further augmented as a result of the 
increased thrust of the propulsion jets generated by 
the ejector effect which is created over the wing 4. 
In order to ensure that a very considerable ejector 
effect is generated even when the wing 4 is rotated 
downwardly, as illustrated in Figure 4, seals 9 are 
preferably provided at the two sides of the wing 4 
so as to join the lateral edges of the wing to the 
fuselage sections 2 and thus ensure that the space 
above the wing is closed at the sides even when 
the wing is lowered. 

The possibility of pivoting of the wing 4 en- 
ables the direction of the resultant aerodynamic 
force generated by the deflected propulsion jets to 
be controlled. 

The rear ends of the two fuselage sections 2 
have two vertical fin surfaces 10 which project 
downwardly and extend beneath the centre of grav- 
ity of the aircraft 1. This arrangement ensures that 
these fin surfaces are located immediately adjacent 
the mixed stream downstream of the wing. For 
reasons which have been indicated above, this 
ensures that the aircraft is self-stabilising as re- 
gards any tendency to assume a transversal posi- 
tion to the direction of flight. 

In Figure 4, the secondary flow which is 
sucked back by the propulsion jets due to the 
ejector effect is indicated F, while the broken area 
indicated S corresponds to the zone of mixing of 
these propulsion jets with the secondary flow. 

The aircraft 1 has a front undercarriage 11 with 
a pair of wheels 12 and two rear undercarriages 13 
carried by the central wing 4. 


Claims 


1. A jet-propelled aircraft of the known type 
having a wing (4) and jet propulsion means (7) 
adapted to direct propulsion jets over the dorsal 
surface of the wing (4) adjacent its trailing edge, so 
as to achieve additional lift due to the supercir- 
culation induced on the wing (4) and the downward 
deflection of the jets which occurs as a result of the 
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Coanda effect immediately downstream of the 
wing, and so as to define a single-surface ejector 
system in which the primary fluid is constituted by 
the jets, the secondary fluid is constituted by the 
relative air flow over the wing, and the successive 
zones of expansion, mixing and recompression of 
the ejector are defined by a single active surface 
constituted by the back of the wing (4), charac- 
terised in that the aircraft has the general configu- 
ration of a delta-shaped all-wing aircraft with two 
fuselage sections (2) between which is a central 
wing (4) constituting the wing over which the pro- 
pulsion jets are directed, the two rear ends of the 
fuselage sections (2) having two vertical fin sur- 
faces (10) which project downwardly and extend 
beneath the centre of gravity of the aircraft, these 
fin surfaces (10) being spaced from each other by 
a distance substantially corresponding to the width 
of the mixed stream of the propulsion jets and of 
the secondary flow downstream of the wing, so that 
these fin surfaces are laterally adjacent the mixed 
stream so as to achieve a self-stabilising effect 
which immediately corrects any tendency of the 
aircraft to assume a position in which its longitudi- 
nal axis is transversal to the direction of flight. 

2. An aircraft according to Claim 1, charac- 
terised in that the central wing (4) is pivotable 
about a transverse axis (6) on the structure of the 
aircraft. 

_ 3. An aircraft according to Claim 2, charac- 
terised in that the jet propulsion means are carried 
by the central wing (4). 

4. An aircraft according to Claim 3, charac- 
terised in that sealing elements are provided which 
connect the side edges of the central wing (4) to 
the two fuselage sections (2) so as to ensure that 
the space above the central wing (4) is closed 
laterally even when the wing (4) is pivoted down- 
wardly. 

5. An aircraft according to Claim 4, charac- 
terised in that the front undercarriage of the aircraft 
includes a pair of wheels. 


14) ) a Patent EUROPEAN SEARCH REPORT Application Number 
) ice 


EP 88 83 0351 
DOCUMENTS CONSIDERED TO BE RELEVANT 
Catesor Citation of document with indication, where appropriate, - CLASSIFICATION OF THE 
ategory of relevant passages * to claim APPLICATION (Int. Cl. 4) 


A,D |US-A-4 478 378 (CAPUANI) 
* Column 2, lines 1-38; column 4, line E el t 2000 
52 - column 5, line 11, lines 24-31; B 64 C 39/10 
figures 6-9 * B 64 C 21/04 


A |WO-A-8 401 341 (BOEING) 
* Page 5, line 24 - page 6, line 10; 
page 7, lines 12-27; figures 1-3,5,6 * 


A |US-A-4 440 361 (McGANN) 
* Column 2, lines 33-36,48-53; figures 
3,4 * 


TECHNICAL FIELDS 
SEARCHED (Int. C1.4) 


B64C 


The present search report has been drawn up for all claims 
Place of search Date of completion of the search Examiner 
THE HAGUE 13-04-1989 ZERI A. 


CATEGORY OF CITED DOCUMENTS T : theory or principle underlying the invention 
E: earlier patent document, but published on, or 

: particularly relevant if taken alone after the filing date 
: particularly relevant if combined with another D : document cited in the application 

document of the same category L : document cited for other reasons 
: technological. background... osppereneseeerecesseveseeeeseeseenseseseeeseererereeeveseeseeeeeseseseeeserereeesererereeeseseereeeese 
: non-written disclosure & : member of the same patent family, corresponding 
: intermediate document document a 


mom <x 


EPO FORM 1503 03.82 (10401) 


